The relationships between substrate and ten western disjunct plant species in the northern Great Lakes region. by Gil-ad, Nir L.
The R e l a t i o n s h i p s  Between S u b s t r a t e  and Ten "Western  D i s j u n c t "  
P l a n t  S p e c i e s  i n  t h e  N o r t h e r n  G r e a t  Lakes Region 
N i r  L. Gil-Ad 
Augus t  7, 1988 
THE RELfiTIONSHIPS BETWEEN SUBSTRATE AND TEN "WESTERN DISJUNCT" 
FLfiNT SPECIES I N  THE NORTHERN GREAT LAKES REGION 
INTRODUCTION 
F i e l d  observat ions of t e n  Western North American p l a n t  species 
belonging t o  seven f a m i l i e s ,  and d i s j u n c t  i n  t he  Great Lakes r eg i on  
were conducted du r ing  Boreal F l o r a  c l ass  t r i p s  i n  t h e  nor thern  
Great Lakes region.  
Marquis and Voss (1981) s t a t ed  t h e  p r i n c i p a l  c r i t e r i o n  t.o be 
used i n  cons ider ing  a  species t o  be a  "western d is junc tu- - -be ing  
a d i s t i n c t .  d iscon%inu i  t y  i n  d i s t r i b u t i o n  between t.he Great Lakes 
reg ion  and the  west. based on t he  above c r i t e r i o n ,  t h e  species 
observed can be grouped i n t o  .four ca tegor ies  f o l l u w i n g  t he  above authors: 
I .  Species found i n  t h e  Western Un i ted  Sta tes  and t h e  Great Lakes 
Reg i on 
A. w i thout  a  d i s j u n c t i o n  i n  t h e  Black H i l l s  o f  South Dakota: 
Ckafggyus cdduqlasii L ind ley ,  !=estuca gcc identa lLq  Hooker. 
ti. w i t h  a  d i s j u n c t i o n  i n  t h e  Black H i l l s  o f  South Dakata: 
&d_gn_grm&pn_ h i g a l  o r  Nut t .  , Me1 i c a  smith1 i (Gray 1 Vasey, 
R~ tb~ ts  p ~ y i  f l ori.ts Nu t t  . , gacci  n i  u m  gegnyagace~tg B r i  t t o n .  
IT. Species .found i n  t h e  Western Un i ted  States,  t h e  Great Lakes 
region,  and t h e  S t .  Lawrence area. 
A. w i thout  a  d i s j u n c t i o n  i n  t h e  Black H i l l s :  
Ry9r-L~ hglboel  l i L  Hornem. , Vaccinj-gm oval  L f o l i ~ t m  Sm. 
B.with a  d i s j u n c t i o n  i n  t h e  Black H i l l s :  
Ggedyeea g~~n~g~fi+&~a Raf . , Qlzpt-higa &hi 1  e r j g g ~  1-1. 8~ A. 
%he purpose o f  t h i s  paper i s  t o  r e p o r t  and t o  d iscuss  obser- 
va t i ons  made on t h e  r e l a t i o n s h i p  between subs t ra te  and t h e  species 
mentioned above, as r e f l e c t e d  by t h e  phyc ica l  c h a r a c t e r i s t i c s  o f  
t h e i r  h a b i t a t  (5) , t h e i r  f i d e l i t y  t o  c e r t a i n  h a b i t a t s ,  t h e i r  p l a n t  
associates and t h e i r  f i d e l i t y  t o  some of them, and t h e i r  d i s t r i b u t i o n  
i n  c e r t a i n  h a b i t a t s  i n  t h e  no r the rn  Great Lakes regiar-r. 
Tables 1-10 i i s t  t h e  s i t e s  and t he  dates on which t h e  d i s j u n c t  
species were observed. Unless s ta ted  otherwise, remarks and/or 
discussion o f  t h e  r e l a t i o n s h i p s  between t h e  species i n  quest ion and 
t h e i r  subs t ra te  a re  based on f i e l d  observat ions and pH tests,which 
were conducted on s o i l  samples taken a t  r o o t  l e v e l  zone a t  ca. 
.- cm. 
i- from t h e  surface. 
The species observed w i l l  be discussed species-by-species 
according t o  t h e  above ca tegor ies  o f  d i s t r i b u t i o n .  O u r  obser- 
va t ions  may o f f e r  some i n s i g h t  i n t o  some o f  t h e  phytogeographical  
problems these species present ,  and espec ia l l y  t o  p rev ious  obser- 
va t ions  (Voss and Marquis, 19bl1 which recorded assoc ia t i on  bet-  
ween t h e  d i s c o n t i n u i t y  o f  d i s t r i b u t i o n  o f  these species and 
absence o f  favo rab le  cond i t i ons  i n  some cases, and no assoc ia t i on  
i n  other cases. 
TABLES 1-10: 
S i t e s  i n  t h e  N o r t h e r n  G r e a t  L a k e s  R e g i o n  a t  w h i c h  t h e  " W e s t e r n  
d i s j u n c t "  s p e c i e s  w e r e  o b s e r v e d .  
T a b l  e 1 : C y a t a e q u s  d o ~ t q l  a s i  i L i  n d l  e y  
M I :  A l g e r  Go.: P i c t u r e d  R o c k s  N a t i o n a l  L a k e s h o r e ,  " D e v i l ' s  S l i d e "  
(Log S l i d e ) ,  w e s t  e n d  o f  G r a n d  S a b a l  Dunes Complex,  J u l y  1 4 , 1 9 8 8 .  
T a b l e  2: F e s t g c a  o c c i  d e n t a & i .  Hooker  
a. MI: Emmet Co. : W i  l d e r n e s s  S ta te  P a r k ,  Waugoshance P t .  , M t .  Neb0 
area ,  J u n e  2 0 ,  1388. 
b. MI: A l g e r  Co.: P i c - t u r e d  R o c k s  N a t i o n a l  L a k e s h o r e ,  Grand  S a b a l  Dunes  
Complex,  w e s t  o f  S a b a l  C r e e k ,  J a c k  P i n e  woods ,  J u l y  1 4 ,  1988. 
T a b l e  3: fklkl~oca~tlon b i c o l  gr H o o k e r  
a. MI: Luce  Co. : Tahquamenon R i v e r  Upper Fa1 1 s  area,  J u n e  30, 1988. 
b.  MI: A l g e r  Co. : P i c t u r e d  R o c k s  N a t i o n a l  L a k e s h o r e ,  cast e n d  o f  Grand  
S a b a l  Dunes  Complex,  J u l y  1 4 ,  1988.  
T a b l e  4: E~Ldgg ?z;mitrhii ( G r a y )  Vasey  
a. MI: L u c e  Co. : Tahquamenon R i v e r  Upper F a l l s  area,  J u n e  30,  1986. 
b.  M i  : Emmet G o .  : S 9 u t h  s i d e  o f  G a l  l oway  L a k e ,  ca. 1 m i  l e  N o f  
L e v e r i n g ,  h a r d w o o d s ,  J u l y  18, 1988. 
T a b l e  5: !3~3gz pgr:{if lo r -us  N u t t .  
a. MI: Emnlct Co.: C e c i l  bay (sec. 35, W a w a t a m  Tp. 1 ,  J u n e  20, 1968. 
b.  HI: Emmet G o .  : ca. 1 m i l e  W o f  C r o s s  V i l l a g e ,  d e c i d u o u s  f o r e s t ,  
J u l y  7 ,  1988.  
c. M I :  Ernrrlet Co.: Mack;inow C i t y ,  P e r r o t  S t . ,  S of  w e s t  e n d  0.F M.C. 
5cho01 y a r d ,  J u l y  1 1 ,  1988. L --' 
d .  C a n a d a , O n t a r i o :  Algorna D i s t r i c t :  l e f t  s i d e  of  R o u t e  1 7  o p p o s i t e  
Sault Ste. Marie h u n d r e d  k m .  s i g n ,  J u l y  2 5 ,  1988. 
e, MI: C h e b o y g ~ n  Co. : G r a s s  Bay ,  ca. 4 . 5  m i l e s  o f  E o f  Cheboygan ,  
J u l y  28, 1988. ' 
, 
T a b l  e 6: ya&g&tggg membrangcxgm B r ~ t ~ b n  
MI: A l g e r  Co.: Grand S a b a l  L a k e  p a r k i n g  l o t ,  J u l y  1 4 ,  1988. 
T a b l e  7: &-a-gs h o l b o e l l i i -  Hornem. 
M I :  Emmet Co.: W i l d e r n e s s  S t a t e  P a r k ,  B i g  S t o n e  Bay,  J u n e  20, 1988. 
T a b l e  8: V a c c i n i g g  g y a l i f p l i ~ t m  S m .  
MI: Chippewa Co.: b J h i t e / ~ i c , h  P o i n t ,  J u n e  30, 1988. - 
T a b l e  9: Gppdyga-2 g b l  o n q i  f  01 &a Kaf . 
MI: A l g e r  Go. : P i c t u r e d  R o c k s  N a t i o n a l  L a k e s h o r e ,  Grand  S a b a l  D u n e s  
complex w e s t  o f  S a b d l  C r e e k ,  J a c k  P i n e  woods ,  J u l y  1 4 ,  1988. 
T a b l e  10: QsfigyhLga g h g L g q s i s  H. & A. 
a. MI: Emmet Co.: W i l d e r n e s s  S ta te  P a r k ,  Waugoshance P t . ,  M t .  Nebo 
a r e a ,  J u n e  20, 1988. 
b. M I :  L u c e  Co. : Tahquamenon R i v e r ,  Upper Fa1 1 s  area,  J u n e  30, 1988. 
c. M I :  Emmet Co.: ca. 1 m i l e  W o f  C r o s s  V i l l a g e ,  d e c i d u o u s  f o r e s t ,  
J u l y  7,  1986.  
d. MI: A l g e r  Co.: P i c t u r e d  R o c k s  N a t i o n a l  L a k e s h o r e ,  eas t  o f  Grand 
S a b a l  Dunes  Complex,  J u l y  1 4 ,  1988.  
e. MI: k l g e r  Co. P i c t u r e d  R o c k s  N a t i o n a l  L a k e s h o r e ,  Grand S a b a l - .  
Dunes Complex eas t  of  S a b a l  C r e e k ,  J a c k  P i n e  woods ,  J u l y  1 4 ,  1488.  
f .  C a n a d a ,  O n t a r i o :  Algoma D i s t r i c t . :  1.1 m i l e s  p a s t  Agawa S c e n i c  
L o a k a u t ,  Awausee L o o k o u t  T r a i l ,  J u l y  2 5 ,  1988. 
OBSERVATIONS BND DISCUSSION OF THE SPECIES 
C2gtaeqys d g y q l a s i i  L i n d l e y  
B r - a t . a e q ~ t s  d o ~ t y l a s i  i w a s  o b s e r v e d  i n  o n e  s i t e  on1 y  t H  1)  
g r o w i n g  on p e r c h e d  s a n d  d u n e s  a t  t h e  s ~ t m m i t  o f  a y l a c i  a1 l y  depo-- 
s i t e d  blu-Ff a b o v e  L a k e  S u p e r i o r  a t  t h e  Grand ~ a b a l  Dunes  Comple:.:. 
Ch s i n g l e  t a l l  (ca.  3-4 m.1 a n d  l a r g e  shur-b w a s  o b s e r v e d ,  
g r n w i n g  a t  t h e  e d g e  o f  mixed  woods ,  s u r r o u n d e d  b y  To:.:icodg~IIq!? 
r-gcj,--ggr,, a n d  l a r - g e  t h i c k e t s  o f  C~r_n_yc, sboin_nf gr-a i n  i ts 
v i c i n i t y  (beyond  a t w o  m e t e r  r a d i u s  f r o m  t h e  s p e c i e s  i n  
q u e s t  i un . 
Both  ac,socia. tres g r o w  i n  a v a r i e t y  o f  h a b i t a t s ,  inc : ludi r tg  
s a n d  d u n e s ,  w h e r e  t h e  l a t t e r  d i s p l a y s  its " s t o l o n i f e r a u s "  h a b i t  
by  s u c k e r i n g  f r o m  b u r i e d  s t e m  ( V o s s ,  1985). T h i s  h a b i t ,  a l o n g  
w i t h  o u r  S i e l d  o b s e r v a t i o n s ,  s u g g e s t s  t h a t  b o t h  associates  may 
se r -ve  t o  s t a b i l i z e  t h e  s a n d  i n  t h e  i m m e d i a t e  v i c i n i t y  of  t h e  
s p e c i e s  i n  q u e s t i o n .  F u r t h e r  o b s e r v a t i o n s  are r e q u i r e d  i n  o r d e r  
t o  assess t h e  f i d e l i t y  o f  C r a t a g q ~ ~  d o ~ t q L s ~ j l i  t o  - t h e  a b o v e  
m e n t i o n e d  associates. 
-!"he Upper s u r f a c e  a+ t h e  s a n d y  so i l  a t  t h e  s i t e  w a s  d r y ,  
w e l l  p e n e t r a t i n g ,  and  its s o i l  r e a c t i o n  w a s  n e u t r a l  <pH 7 .0 ) .  
I t .  is most  l i k e l y  t a  b e  moister a t  t h e  v i c i n i t y  o f  t h e  r o o t s ,  
a b o v e  t h e  r o c k  bed .  I n  a d d i t i o n ,  m o i s t u r e  corning f r o m  t h e  a d j a c e n t  
l a i ce  may i n c r e a s e  t h e  a c t u a l  amourtt o f  w a t e r  a v a i l a b l e  t o  t h e  
p l a n t .  The s o i l  r e a c t i o n  w a s  m e a s u r e d  +ram a  s a m p l e  t a k e n  f r o m  
t h e  u p p e r  s ~ t r f  ace o f  t h e  soi  1 ,  ca. 1 rib. f  ram t h e  p l a n t .  I t  d o e s  
n o t  n e c e s s a r i l y  r e p r e s e n t  t h e  r e a c t i o n  a t  t h e  root v i c i n i t y ,  I ,  / .;- : 
which is most  1  i k e l y  b a s i c ,  s i n c e  a c a l c a r e o u s  r o c k  b e d  1 ies  ;. ~ : - .  ' ' . 
u n d e r n e a t h .  'The amount  o f  n u t r i e n t s  a v a i l a b l e  is p o o r  i n  t h e  
u p p e r  s u r - F a c e  s u b s t r a t e ,  b u t  s o m e  may b e  a v a i  1 a b l e  t h r o u g h  
u n d e r g r o u n d  w a t e r  f l o w  o n  t h e  r o c k  bed .  
C ~ a t a e q g s  d o ~ t q l  a s i  i may o c c u r  a l so  i n  r o c k y  w o o d l a n d s ,  
a n d  i n  t h i c k e t s  on s h o r e s  ( M a r q u i s  Z< V 0 5 5 ,  1981, V o s s  1985) i n  
i n  a d d i t i o n  t o  t h e  a b o v e  h a b i t a t  o b s e r v e d .  
E e s t u c g  g g c i d e n t a l  is Hooker  
U b s e r v a t i c ~ n 5  on t h i s  p e r e n n i a l  s p e c i e s  w e r e  p r i m a r i  1 y made 
a t  s i t e  # 2b.  I t  g r e w  c lose  t o  t h e  e d g e  of  a p e r c h e d  d u n e  o n  g l a c i a l  
d e p a s i t s ,  f a c i n g  L a k e  S u p e r i o r  s o u t h e r n  s h o r e ,  i n  a J a c k  F i n e  
( F i  n u s  h n k s i  $ 5 ~ )  f o r e s t  w i t h  e r a 1  l a  c g d i y a g f i z ,  L- innaea  
b o r e a l  i 5, R L \ ~ L \ s  e g b e s c e n s ,  a n d  e y r o l  a fiLc~r. The  f o r e s t  
was r i c h  i n  s p e c i e s  (a  l a r g e  number- o f  them b e i n y  t y p i c a l  b o r e a l  
f o r e s t  s p e c i e s )  , w h i c h  t h r i v e d  i n  t h e  s h a d e d  a n d  o c c a s i o n a l  l y  
m o i s t  c o n d i t i o n s  of  t h e  h a b i t a t ,  t h u s  n o t  n e c e s s a r i l y  b e i n y  t h e  
c o n s t a n t  a ssoc ia tes  o f  F e s t u g g  occi d e n t a l i s .  F u r t h e r  e v i  d e n c e  
f o r  t h e  v a r i e t y  o f  associates i n  t h i s  l o c a l i t y  w a s  p r o v i d e d  i n  a 
s i t e  ' d e e p e r '  i n  t h e  woods ,  w h e r e  t h e  l a t t e r  g r e w  u n d e r  
eb:l-es balsamea w i t h  E g o i y g r a  obi o n q i f  o h  a ,  
Gh_Lrnneh_i.L~ _rr_ntiell;ita, L i n ~ a e a  knreaf i s ,  Grneslossc!!! k n r e g L e ,  
a n d  &ypr-i.pgaigm arLg&&ngrn. E g ~ ~ ; & g c a  osc_&d_gn&;i&jz may grow pp 
o n  c a l c a r e o u s  s o i l s  w i t h  I h u j a  p c c i d e n k ~ k L s ,  a s  w a s  a b s e r v e d  a t  
s i t e  # 2 a .  T h i s  c a n  b e  a l s o  o b s e r v e d  a l o n g  Upper  Dr-ive a t  UMDS. 
?/CJSE, r;197;::#) - I-. l u t e d  - t h a t  i t  (nay g r o w  i n  o p e n  o f t e n  r o c k y  woods ,  
wooded d u n e s  iwi t R  p i n e s )  , c e d a r - f  i r  woods a n d  t h i c k e t s  ( o f t e n  i n  
c a l c a r e o u s  s i tes ) ,  a s p e n s ,  a n d  h a r d w o o d s .  T h u s ,  c a p a b l e  o f  
grwwing i n  a v a r i e t y  o f  h a b i t a t s .  
The s u b s t r a t e  a t  r i t e  t 2 b  w a s  p r i n t a r i  1 y  we1 1 dr-ail-ied, r tu . t r - ient  
pour-,  a n d  d r y  s a n d y  soi  1 w i t h  m o d e r a t e  a m o u n t s  o.f or-ganic  mat ter  
nn t h e  u p p e r  s u r f a c e  ( m o s t l y  d r y  a n d  u n d e g r a d e d )  , 
.TI.le s o i l  r e a c t i o n  w a s  n e u t r a l  w i t h  a t e n d e n c y  t o  b e  s l i g h . t l y  
a 1  k a l  i n e  (7.0-8.0) , r e f l e c t i n g  t h e  r e a c t i o n  o C  t h e  u p p e r  
l a y e r ,  w h e r e  t h e  roo t s  of  E e s g y g a  g c c j d g n g a l i s  a n d  its h e r -  
b a c e o u s  a s s o c i a t e s  are p l a c e d .  
The  p h y s i c a l  a p p e a r a n c e  o f  t h e  si t e  a s  we1 1 a s  i ts 1oca t io r . t  
01-1 t h e  l a k e  s h o r e  s u g g e s t s  t h a t  m o i s t  w i n d s  iland o f t e n  9 0 ~ 4 1 ,  
combined  w i t h  t h e  s h a d e  p r o v i d e d  b y  t h e  e g n g i  ~ a ~ ~ z ~ $ n a  trees 
m a k e  t h e  h a b i t a t  m o i s t  enough  f o r  a l a r g e  number oQ t h e  a s s o c i a t e s ,  
i n  s p i t e  o-i: t .he  d r y  arid well d r a i n e d  s u b s t r a t e ,  whicl-t i n  t u r n ,  
s e e m . = ,  t o  b e  p r e . f r r a  l e  by E e s t g g g  g c c _ i d e n t a l i s .  'i. 
_ I .  
A d e n o c a u l o n  b icolor  Hooker  
e d e r i a c a g l g n  col o r ,  a f  i b r o u s - r o o t e d  p e r e n n i  a1 , w a s  
o b c e r v e d  g r o w i n g  o n  m o i s t  s e e p y  s l o p e s  a t  t w o  si tes ( # 3a $4 3 b )  
w i t h  a n o t h e r  "wes . t e rn  d i s j u n c t " :  Qlmg~h&ga & & l e n s i s ,  
u n d e r  &tzr s a c c h a r ~ u ~  a n d  a t  s i t e  # 3 b  g r o w i n g  a l so  w i t h  
st_~z~eigegn g_rr_n&e:.:i f o l i g ~  !whi c h  i n d i c a t e s  p r e s e n c e  mi: m o i s t u r e ,  
s i n c e  i t  g r o w s  i n  d u m p i e r  sites t h a n  t h e  o n e s  u s u a l l y  o c c u p i e d  by 
t h e  . f o l l o w i n g  %r_epggpgz s p e c i e s ) ,  S & r e e & q e m s  ro%tzgr;, 
4 y ~ n o c a i - e i u g  d r y g p t e r , g s ,  a n d  E a q g s  g r a n d & S g l h a .  
A t  b o t h  s i tes  t h e r e  w e r e  o n l y  a f e w  i n d i v i d u a l s  o f  t h e  s p e c i e s  i n  
q u e s t i o n ,  a n d  t h e y  g r e w  ca. 1 m f r o m  e a c h  o t h e r ,  w h e r e a s  t h e  
a b u n d a n c e  of  U!iimorhiza c h i l e n z i z  w a s  p r o m i n a n t .  
The  s u b s t r a t e  i n  b o t h  s i t e s  w a s  s a n d  w i t h  r i c h  a n d  w e l l  mixed 
a n d  d e g r a d e d  o r g a n i c  m a t t e r ,  w h i c h  had  n e u t r a l  s o i  1  r e a c t i o n  
CpH 7.0j  . 
I t  a p p e a r s ,  t h a t  LJdenocaulori b i c o l o r  p r e f e r s  m o d e r a t e l y  
s h a d e d  woods,  a n d  m o i s t  s e e p y  s l o p e s ,  a n d  is m o s t  1 i k e l y  t o  b e  
. found  i n  beech-maple  f o r e s t s  w i t h  Qsmorh igg  c h i l e n s i s .  
r l a r y u i s  and  Voss ( 1 4 B l )  n o t e  t h a t  i t  is n o t  rare a l o n g  r o c k y  
s t r e a m s ,  i n  r a v i n e s  a n d  o n  b a n k s  i n  m o i s t  hem1 ock-hardwood 
f o r - e s t s  i n  t h e  n o r t h e r n  p a r t  o f  t h e  Upper F e r t i r r s u l a  o f  M i c h i g a n .  
M e 1  i ca  5 m i  t h i &  ( G r a y )  Vasey  
fleigca 2nrit .hiL w a s  o b s e r v e d  a t  t w o  sites: # 4.a, a n d  # 4b.  
I n  t h e  f o r m e r ,  i t  g r e w  on a s e e p y  s l o p e  a b o v e  a yor-ge orr a 
g l a c i  a1 d e p o s i t  u n d e r  fker S a c c h a y g p  a n d  F k q u s  qr--ndi f  01 i '3 :  
ggu-sgthg e r g t e n s e ,  I h g l y ~ t e r i  5 n o v e b g r g c e n s i  2 ,  
gqggnda  d g y t p n j a p a ,  i g e a & i ~ q s  g a p e n s j s ,  a n d  
g i h l g  c 3 g a d e n s i s .  A t  t h e  l a t te r  i t  g r e w  i n  h a r d w o o d s  
u n d e r  &gey s g c ~ h a r g g  w i t h  E g h ~ s  !zvtziLqqsgg, 
& ~ ~ L ~ . ! ~  tx-ggtx-cc~@, a n d  Hiyrchl o@ 5p. 
-I----- 
A t  b o t h  si tes i t  w a s  b e s t  e s t a b l i s h e d  i n  m o i s t  d e c i d u o u s  
woods ,  where  t h e  s u b s t r a t e  w a s  r i c h  i n  o r g a n i c  matter, w i t h  
a rriediirrrr a c i d  s o i l  r e a c t i o n  (pl-1 6.(:)) . 
The a b o v e  ob . ; r rva t ions  c o n f i r m  t h e  i n +  o r m a t i o n  i n  t h e  l i t e ra -  
t u r e  a b o u t  t h e  c h a r a c t e r i s t i c  h a h i  t a t  05 M g i i ~ a  ~!~jLr~iii, b e i n g  
r i c h  beech-maple  s t a n d s  a n d  wooded d u n e s .  I n  a d d i t i a n , V o s s  {197") A- 
n o t e s  t h a t i  it may I-are1 y  g row u n d e r  TFL.~~ o&g jke&$kli~i" 
eg3gs p a r v h  f  lorus N u t t  . 
O n e  ol: t h e  corrrnronest a n d  w i d e l y  d i5 t . r . i  b u t e d  " w e s t e r n  d i s -  
j u n c t s "  i n  t h e  G r e a t  L a k e s  r e g i o n  { M a r q u i s  a n d  V o s s ,  19811 w a s  
o b s e r v e d  a t  .F ive  si t.es. A t  s i t e  # S a  i t  grew. o n  b e a c h  d u n e s  
on d r y ,  n u t r i e n t  p o o r  s a n d y  sa i l .  Unly  a f e w  p l a n t s  w e r e  
o b s e r v e d  a1 ong  w i  t h  , g a ~ e g n g l g  gg&gn_d i f  o&&g,  R o s a  aci c g l a ~ & i ,  
a n d  C h ~ t _ ~ ~ L g ~ g  g q g ~ L e g g -  The  h a b i t a t  i s c o n r , t a r t t  1 y d i  s t u r - b e d  
by  sarrd m i g r a t . i o n ,  a n d  p o s s i b l y  b y  o f f - r o a d ,  v e h i c l ~ s .  
A t  s i t e  # Sb i t  f o r m e d  l a r g e  t h i c k e t s  on a s e e p y  b a n k  a t  t h e  e d g e  
0.f: a raixed d e c i d u o u s  f o r e s t  o n  b o t h  s i d e s  of  a r o a d  c lose  t o  
L a k e  M i c h i g a n  s h o r e .  I t  g r e w  n e a r  9~4~ p n s \ { l v g n j c g m ,  
ficgr s p & ~ g & g p ,  A c e r  s a c c h a r u p ,  $ % % t ~ t l  a g 2 4 r y a  a n d  
cgryklz g e r n ~ t t a  ( w h i c h  t e n d s  t o  grow a n  c l e a r i n g s ) ,  
Egu.set~trn e r a t e n s e ,  c y s & g e t e r i  s b ~ t l  b i  Leva, !3&%.ep&~~gz 
r-gx!~.rs, a n d  a f e w  ( p a r t i a l l y  w i l t e d )  g z m p r h i ~ a  ch&LensFz 
u n d e r s t o r y  p l a n t s .  T h e  s u b s t r a t e  w a s  m o s t l y  h u m u s  w i t h  some sand 
t races ,  a n d  its r e a c t i o n  w a s  medium a l k a l i n e  ( p h  R . O i .  The  
c c t m b i n a t i a n  of: d ~ t r ~ t p  s e e p y  b a n k ,  r o a d s i d e  c l e a r i n g s  ( d i s t u r b a n c e )  
a n d  open  m o i s t  woods ,  n o t  f a r  . f r o m  t h e  l a k e s h o r e ,  s e e m  t o  b e  
t h e  major f a c t o r  c o n t r i b ~ t t i n g  t o  Bgbgz p g y y ~ f ~ g r g ~ ' s  a b u n d a n c e  
a t  t h i s  s i te .  
A t  s i t e  # 5c a f e w  i n d i v i d u a l  p l a n t s  of  t h e  s p e c i e s  i n  q u e s t i o n  
g r e w  a t  t h e  e d g e s  of o p e n  woods  u n d e r  B e t ~ t l a  p s e y r i f e r a  w i t h  
Geranium b i c k n e l l i i  i n  its v i c i n i t y  o n  
a  r e s u r f a c e d  y a r d  o f  M.C. s c h o o l s .  The s u b s t r a t e  w a 5  p r i m a r i l y  
d r y  s a n d  w i t h  r e l a t i v e l y  l o w  amount  of  o r g a n i c  m a t t e r  ( n o t  f u l l y  
d e g r a d e d )  w h i c h  h a d  medium a l k a l i n e  s o i l  r e a c t i o n  {pH 8 .0) .  
The  l a c a t i o n  t o  t h e  l a k e  s h o r e  m a k e s  s o m e  a d d i t i o n a l  m o i s t u r e  
a v a i l a b l e .  T h i s  s i t e  d e m o n s t r a t e s  Rubus  p a y v i f  l o r u s ' s  
t e n d e n c y  t o  i n v a d e  d i s t u r b e d  sites. Thi  5 o b s e r v a t i o n  is 
e n + o r c e d  by  t h e  p r e s e n c e  o f  E e r a n i ~ i m  b i c k n e l l & i  w h i c h  is 
kriown t o  o c c u r  o n ,  d i s t u r b e d  sites. 
A t  s i t e  # 5d  F{I-\~L\S p ~ r - y g f l ~ c g c ,  g r e w  i n  l a r g e  t h i c k e t s  on t h e  
b o r d e r  of  a d e c i d u o u s  . f o r e s t  o n  a r o a d s i d e  w i t h  saccht r~ \n i ,  
A c e r  s p i  c a r ~ ~ ,  A b i e s  b a l  s a m e a ,  a n d  a1 b i n o  Epx&qhi~ tm 
a n g u s t i f 0 1  i ~ t n  ( w h i c h  u s u a l l y  i n v a d e s  c l e a r i n g s ) .  T h i s  s i t e  is 
a n o t h e r  e x a m p l e  o f  a f o r e s t  b o r d e r  h a b i t a t  a s  w e l l  a s  d i s t u r b e d  
s i t e  ! road c o n s t r u c t i o n  a n d  v e h i c l e  f u m e s )  . 
I n  a d d i t i o n ,  i t  is close  t o  t h e  e a s t e r n  s h o r e  o f  Lake S u p e r i o r ,  
which  s u g g e s t s  a s o u r c e  o f  m u i s t u r e .  The s u b s t r a t e  h a d  a  medium 
a c i d  s a i l  r e a c t i o n  (pt i  6.0)--a r e s u l t  which  d i f f e r s  f r o m  r e s u l t s  
o b t a i n e d  a t  t h e  o t h e r  s i t e s  (pH 8.C)). Even t h o u g h  i t  f a l l s  i n  
t h e  op.lrimun\ pH r a r r y e  o f  A c e r  sic_ctiar~tm arid fAh_igs b t ~ l s a m e a ,  
a c c o r d i n g  t o  Spurway  ( 1 9 4 1 1 ,  i t  may i n d i c a t e  t h e  r e a c t i o r i  o f  t h e  
woody p l a n t ' s  l i t t e r  i w h i c h  w a s  p r o m i n a n t  i n  t h e  s o i l  s a m p l e )  
a t  t h e  s u r f a c e  l e v e l ,  r a t h e r  t h a n  t h e  a c t u a l  soi l  r e a c t i o n  a t  
t h e  r o o t  l e v e l .  
A t  s i t e  # 5e l a r g e  t h i c k e t s  0-6 F$IAQ~ p;\yya-fgy-s d o m i n a t e d  
t h e  u n d e r s t o r - y  of AcAr s a c y h a r g q ,  4 ~ 4 ~  y g b y g ~ ,  a n d  
-.............-- 1-i 1  i a  --..-.....----- a m e r i  c a n a  w i t h  Cornc\s  ztol  i n i i g y a ,  c&grLdLg,n 
g g y i l L n ~ f i  a n d  young  n b i e s  bpfgamgp g r o w i n g  n e a r  the  e d g e s  
of  t h e  Eybgs  e a y y i f f g y g s  t h i c k e t s .  T h i s  s i t e ,  a b l u f f  of  
t he  N i p i s s i n g  s h o r e  l i n e  a l o n g  t h e  t r a i l  t o  G r a s s  Ray,  is 
o c c u p i e d  by a f a i r l y  young f o r e s t  o n  d u n e  r i d g e s .  
EQ~_QS @;\r_y&f j.g.y~'s p r e f e r e n c e  f o r  d i  s t u r b a n c e  i s r e f  l e c t e d  
by  t h e  f a c t  t h a t  a n  a d j a c e n t  s e c t i o n  of  t h e  f o r e s t  is d o n r i n a t e d  
by  & g y & .  gI-kgh4-ii,ensi s ( w h i c h  u s u a l  1  y  i n v a d e s  si tes  a f t e r  
f i r e ) ,  a s  w e l l  a s  c l e a r i n g  a n d  t r a f f i c  o n  t h e  t r a i l .  
The a b o v e  o b s e r v a t i o n s  show t h a t   bus p w y i f l o r u ~  is 
a p i o n e e r  OS d i s t u r b e d  areas ,  e s p e c i a l l y  a l o n g  f o r e s t  b o r d e r s  a n d  
c l e a r i n g s ,  arid p r e f e r s  s i t e s  n o t  f a r  f r o m  t h e  G r e a t  L a k e s  s h o r e s .  
I n  a d d i t i o n ,  t h e y  c o n f i r m  t h e  i n f o r m a t i o n  i n  t h e  l i t e r a t u r e  
n o t i n g  t h a t  i t  main1 y  o c c u p i e s  n o r t h e r n  h a r d w o o d s ,  a n d  m o i s t  
mixed woods. 
t 
Vacci n i  ~ t m  gembranaceurn brittan 
T h i s  c l i  s j u n c t  o c c u r s  i n  e a s t e r r r  I'.lorth A i n e r i  ca o n l y  a1 ong  t h e  
M i c h i g a n  s h o r e  of  L a k e  S u p e r i o r  ! M a r q u i s  a n d  V q a s ,  1981). 
Ct + e w  p l a r i t s  ( some i n  f r u i t )  w e r e  o b s e r v e d  o n l y  i n  o n e  s i t e  !# 6 )  
w i d e l y  s p a c e d  ( m o r e  t h a n  1 m a p a r t )  among f i cgr  s g c c h a r ~ t m  i n  
a  p a t c h  b e t w e e n  t h e  r o a d  l e a d i n g  t o  ~ a b a l  L a k e  a n d  a p a r k i n g  l o t  
a t  t h e  e d g e  of  woods. 
The s u b s t r a t e  w a s  p r i m a r i l y  s a n d  w i t h  d r y  o r g a n i c  mat ter ,  
w e l l  mixed among t h e  s a n d  p a r t i c l e s .  The s o i l  r e a c t i o n  w a s  
rriedium a c i d  ! & . i t ) .  By a n d  l a r y e  + c _ c _ & ~ L ~ n _ l  s p p .  p r e f e r  a c i d  
s u b s t r a t e s .  The r e a c t i o n  o b t a i n e d  h e r e  f a l l s  o n  t h e  l o w e r  
cjptinlurit pH r a n g e  oi. @ c e y  s a c c h a y g m  (6.0) a c c o r d i n g  t o  Spurway  
! 1 4 4 1 ) .  egey s a c c h a r ~ \ m  is m o s t  a b u n d a n t  i n  r i c h  woods ,  
e s p e c i a l l y  on c a l c a r e o u s  soi 15. 
G l e a s o n  a n d  C r o n q u i s t  (1963) i n d i c a t e  t h a t  g a r c i r t i ~ t c j  
membranace~tm o c c u p i e s  m o i s t  woods.  M a r q u i s  a n d  V o s s  ! 1981  ) 
i n d i c a t e  t h a t  i t  is a s h r u b  o f  woods ,  u s u a l l y  c o n i f e r o u s ,  
i n c l u d i n g  e d g e s  o n  s t a b l e  d u n e s .  A l t h o u g h  a n  a s s o c i a t i o n  b e t -  
ween 'JgJcLnLgg figrhbranacggfi a n d  c o n i f e r s  w a s  n o t  o b s e r v e d  a t  
t h e  s i t e ,  e v i d e n c e  f o r  t h a t  may b e  f o u n d  i n  t h e  r e s u l t  of: t h e  
s o i l  r e a c t i o n ,  which  is t h e  maximum pH l i m i t  t o  s o m e  c o n i f e r s ,  
s u c h  a s  F i n u s  b a n k s i a n a .  E v i d e n c e  f r o m  a d d i t i o n a l  s i tes 
is r e q u i r e d  i n  o r d e r  e s t a b l i s h  t h i s  o b s e r v a t i o n .  
A r a b i s  h o l b o e l l  i &  Hornem. 
M a r q ~ t i s  a n d  V o s s  (19Efi) n o t e  t h a t  t h e  i n c l u s i o r r  o f  
@-s%-is h ~ l & o e l l i i  a s  a " w e s t e r n  d i s j u n c t "  is  q u e s t i o n a b l e  
s i n c e  it d i s p l a y s  less d r a m a t i c  y a p s  i n  its r a n g e  tha r t  mast o.F t h e  
o t h e r  d i s j u n c t  s p e c i e s  d i s c u s s e d  by  them . I t  is d i s c u s s e d  h e r e ,  
.Fo l lowing  t h e  a b o v e  a u t h o r s .  
T h i s  b i e n n i a l  o r  p e r e n n i a l  s p e c i e s  w a s  o b s e r v e d  a t  o n l y  orie 
s i t e  1-# 7 )  on d r y ,  n u t r i e n t  p o o r  s a n d y  d u n e s  of: L a k e  Ettper=ior- . .  ; 
s h o r e ,  p r i a a r i  l y  a s  i n d i v i d u a l  p l a n t s  g r e a t l y  s p a c e d .  The 
s p e c i e s  of  close v i c i n i t y  { i n  some cases p l a c e d  more t h a n  2 m. a p a r t )  
w e r e . :  !%-i%-~,!l$ gis . t r$skcgya lwhi c h  is curnmon on a 1  L:al i n e  rocI.;s arid 
g r a v e l  y  sl-tore-, , @i e r a d l  g e  pd_gca&;j, S c h i  z a c h e  ~gr@L!rgucgcs, 
a n d  L a t h y t - ~ 2  jgppnmcgs. 
More irt .f:orrnation is r e q u i r e d  i n  o r d e r  t o  e s t a b l  i s h  c o r r e l a t i o n  of: 
a s s o c i a t i o n  b e t w e e n  t h e  s p e c i e s  o b s e r v e d  i n  close v i c i n i t y  a n d  
(jb-c!b& hg&bge,!llgg. 
V o s s  i i 4 8 5 )  i n d i c a t e s  t h a t  Arab&% h p & b q g l l L L  g r o w s  ,"(. . .c. ~, 
, a l s o ,  on r o c k  l e d g e s  a n d  s u m m i t s  ( e s p e c i a l l y  i n  t h e  n o r t h e a ~ t e r n  
Upper P e n i n s u l a  o f  M i c h i g a n ,  a n d  I s l e  R o y a l e ) .  T h i s  is t h e  
u n l  y s p e c i e s ,  among t h e  " w e s t e r n  d i s j u n c t "  s p e c i e s  o b s e r v e d  i n  
t h i s  s t u d y ,  t h a t  g r o w s  a t  a n  e x p o s e & , s u n n y  s i t e  w i t h o u t  woody or 
t 
shruby a s s o c i  ates.  
Vacciniutn  o v a l i f o l i u m  S m .  
' Jaccir t i  ~ t m  o v a l  i f  01 i u g  w a s  o b s e r v e d  a t  on1  y  o n e  si t o  
C #  8 )  o c c u p y i n g  a h o l l o w  o n  s a n d  d u n e s  u n d e r  PLELJS bankzLaca 
w i  %h Led~tin g r o r n l  andmygfi a s  p r i m a r y  a s s o c i  a t e ,  a c c o m p a n i e d  
by C g r n g +  y a n g d e n s i s  a n d  galmia egl i f 0 1  i a. 
The s u b s t r a t e  c o n s i s t e d  p r i m a r i l y  of  d r y ,  w e l l - d r a i n e d  s a n d y  
s o i l  w i t h  some o r g a n i c  matter ( l e a v e s  a n d  s t e m s ) .  The  s o i l  
r e a c t i o n  w a s  s t r o n g l y  a c i d  (pH 4 . 0 ) - - a  p r e f e r a b l e  pti f o r  E r i c a -  
c e o u s  s p e c i e s .  A l t h o u g h  t h e  u p p e r  s u r f a c e  o f  t h e  s u b s t r a t e  w a 5  
d r y ,  t h e  o c c u r r e n c e  of C p r n g s  c a n a d r n s i s ,  a t y p i c a l  b o r e a l  
s p e c i e s ,  a s  w e l l  a s  t h e  t o p o g r a p h y  of  t h e  h a b i t a t ,  a n d  t h e  
s h a d e  p r o v i d e d  by  F ' i n ~ t s  k a n k s i  a e g  i n d i c a t e  t h e  a v a i  l a b i  1  i t y  
0.f: w a t e r  or m o i s t u r e .  M a r q u i s  a n d  V o s c l  ( 1 4 8 1 )  i n d i c a t e  t h a t  
( I -  + d c c i n i u m  - o v a l i f o l i u m  g r o w s  i n  h a b i t a t s  o f  s t e e p  wooded ----------- 
sl o p e s ,  hem1 o c  k h a r d w o o d s ,  a n d  wooded,  s o m e t  i m e s  o p e n  d u n e s  
! t h e  l a t t e r  c o r r e s p o n d s  t o  o u r  o b s e r v a t i o n s ) .  
Goodyera  g b l p g q i f o l i a  Raf .  
T h i s  o r c h i d  w a s  o b s e r v e d  o n l y  i n  o n e  l o c a l i t y  f #  9 )  i n  a 
J a c k  P i n e  ( g i ~ g z  banksi_an_a) f o r e s t  o n  p e r c h e d  d u n e s  o n  a 
y  1 aci a 1  d e p o s i t  a b o v e  L a k e  S u p e r i  o r .  F i v e  si tes  w c r e  o b s e r v e d  
w i t h i n  t h e  f o r e s t  a n d  a t  its e d g e s .  
C1.t t h e  C i r s t  s i t e  a f e w  p l a n t s  of C3a3d_yerg ~hA~nqLf_iLL2 
g r e w  u n d e r  f%Lgc, balsamea w i t h  g b j m a p h i l a  ggb&&&a,  
L i e ~ a g s  &real is ,  Festucza p z c i g g ~ k a l i s  ( a n o t h e r  " w e s t e r n  
d i s j u n c t " ) ,  Cy~gqlelzum b a y g a l e ,  a n d  C y p c i p e d i g ~  a y j g g i ~ y m .  
The c i t e  w a s  w e l l  s h a d e d ,  and  t h e  s u b s t r a t e  c o n s i s t e d  o f  dr-y 
s a n d y  s o i l  c o v e r e d  by  a l a y e r  o f  ca. 3 cm. o f  o r g a n i c  rna thr  
(p r - imar - i ly  c o n i f e r  l i t t e r ) .  The s o i l  r e a c t i o n  w a s  s t r o n g l y  
a c i d  (pt l  S . ( : ) ) ,  s u g g e s t i n g  a s t r - o n q  i n f l u e n c e  0 4  t h e  c u r r i f e r  
a s s o c i a t e .  
A t  t h e  s e c u n d  s i te ,  a s i n g l e  p l a n t  of  t h e  s p e c i e s  i n  q u e s t i o n  
g r e w  on a moss  m a t  u n d e r  a b i g s  baxtsgmgg w i t h  ChLgaphLLa 
gmtpllgta, L j n n a e a  b g y g g l i s ,  a n d  @-g%-&a yg@lc.agl&s. 
T h i s  c i t e  was  a l so  s h a d y  a n d  t h e  s a n d y  s u ' b s t r a t e  w a s  cover-ed 
m a s t  1 y by ca r i i  .i:er a n d  same ar g a n i  c matter. T h e  saj. 1 r-eact i urr 
was medium a c i d  (pH 6.0). 
A t  t h e  t h i r d  s i t e  a s i n g l e  p l a n t  o f  Goudygya c&lonqi-f~fja 
g r e w  u n d e r  (4bAgs h a l s g m e a  w i t h  h.A~naea b g r g g l i . ~ ,  
g b i g a e h i l a  wl!hgl la&a,  a n d  a f e w  A c e r  s e e d l i n g s  o n  d r y  
s a n d y  s o i l  c o v e r e d  b y  a t h i n  l a y e r  of  d r y  o r g a n i c  m a t t e r  and  
c o n i f e r  l i t t e r .  As a t  t h e  p r e v i u u s  s i t e  t h e  s o i l  r e a c t i o n  
w a s  medium a c i d .  
t h e  f o r t h  s i t e ,  a s i n g l e  p l a n t  o f  Goodyera- o b l o n g i f ~ l i a  ---- --..- ---.-- ------ 
g r e w  u n d e r  e k n g ~  b a n k s i g n s  i n  a h a l f  s u n n y  b a r r e n  o p e n i n g  
a t  t h e  e d g e  of  t h e  f o r - e s t  w i t h  C h i m a ~ h i l a  ginbgnlara a n d  
E g s g  s p .  ---gt-owi ng ca. 1 m. b e s i d e  Eippdygya ~ b l  onqifpifj-a. 
.- 
I h e  l a t t e r  w a s  s m a l l e r  i n  s i z e  c o m p a r e d  t o  p l a n t s  o b s e r v e d  a t  
t h e  o t h e r  s i tes ,  T h i s  s i t e  w a s  d r i e r  a n d  rn0s.k l i k e l y  p o o r  i n  
n u t r i e n t s  compared  t o  t h e  o t h e r  s i tes.  Soil  s a m p l e  w a s  n o t  
t a k e n  fr.uni t h i s  sit.e, b u t  t h e  p r e s e n c e  o f  ej3.g~ b a ~ k z i a r r a  
s u g g e s t s  a s t r o n g l y  a c i d  t o  medium a c i d  r e a c t i o n .  
At-. t h e  f i f t h  site.; a s i n g l e  p l a n t  g r e w  w i t h  flc_ey ~gc~t . layg- \m 
a n d  gii.nt_gn_La Lorgalis  n e a r  a s t ream a t  t h e  b o r d e r  b e t w e e n  
t h e  J a c k  p i n e  f o r e s t  a n d  d e c i d u o u s  woods. The  s u b s t r a t e  w a s  
r i c h  s a n d y  s o i l  w i t h  more m o i s t u r e  compared  t o  t h e  o t h e r  sites 
a t  which Gnpdyerg chlpnqjfilia w a s  o b s e r v e d .  
The a b o v e  o b s e r v a t i o n s  s u g g e s t  t h a t  E q g d y g r a  c h l g n g i f o l L $  
p r e f e r s  c o n i f e r o u s  m i  xed  woods a n d  medium a c i d  s a n d y  soi l s ,  w i t h  
a i i n l i t e d  amount o f  n u t r i e n t s .  The  r e s u l t  o f  t h e  s o i l  r e a c t i o n  
o b t a i n e d  a t  t h e  f i r s t  s i t e  may i n d i c a t e  c a p a b i l i t y  f o r  more  a c i d  
s u b s t r a t e s ,  mos t  l i k e l y  b e i n g  t h e  minimum pH l i m i t .  I n  a d d i t i o n ,  
i t  may grow i n  d e c i d u o u s  woods o n  r i c h  s a n d y  s o i l s .  
C a s e  (1487) n o t e s  t h a t  i t  g r o w s  mos t  a b u n d a n t l y  i n  d r y  C e d a r -  
S p r u c e  woods i n  i m m e d i a t e  v i c i n i t y  o f  t h e  u p p e r  G r e a t  L a k e s  
s h o r e s ,  a n d  may o c c a s i o n a l  1 y  grow o n  m a r g i n s  o f  wooded b o g s  
a n d  swamps. 
C~sma~hr-gg c h & l g n s i s  w a s  o b s e r v e d  i n  s i x  d i f f e r e n t  s i tes  
! o b s e r v a t i o n s  w e r e  c o n d u c t e d  a t  s i t e s  # 1 0  b-f 1 .  
f 4 t  s i t e  # 10b  a f e w  Esf lpyh lgg  g h i l e n s L s  p l a n t s  g r e w  amony 
E ~ b k ~ s  p g ~ ; ~ i f . & , g ~ g ~  a t  t h e  e d g e  0.6 d e c i d u o u s  woods o n  a s e e p y  
banl:: a 1  ong r-.oadsi d e  c lose  t o  L a k e  M i  c h i  gan .  1-hq.wupdy ac,zioci a t e s  
w e r e :  @ g g r  s a c c h a r ~ t m  , E a q ~ t s  g r a n d i f  qlla, a n d  E e t u l  ~ ~ L r y g .  
The s t t b s t r a t e  w a s  d r y  d e g r a d e d  o r g a n i c  m a t t e r - w i t h  s o m e  s a n d  I 
t races.  The so i l  r e a c t i o n  w a s  mediurrb a l k a l i n e  (pH 8.C)i. 
A t  s i t e  # li3c Qscfinrhiga c_h_i_l_e12sis w a s  v e r y  a b u n d a n t  Ica. 5 
p l a n t s  p e r  s q u a r e  m e t e r )  , a n d  g r e w  i n  d e c i d u o u s  i n o i s t  woods 
u n d e r  f i ~ e r  s ~ c c h a r g ~  a n d  Qc3r e g n s y l v ~ i r \ i  c g ~  w i  t h  
gg t rycb&gm y&i.g&n&iegs, fEgg&setgm sylvaticy!-u, 
Y i L i g ~  ef f gs~!m a n d  C l i n & ~ n i a  b p e e a l & s .  The s u b s t r a t e  
w a s  m o i s t  s a n d y  soi  1 ( s a n d  d u n e s  a b o v e  g l a c i a l  d e p u s i  ts) w i t h  
w e l l  mixed humus,  w h i c h  had  a n e u t r a l  s o i l  r e a c t i o n  (pl-4 7 .0 ) .  
A t .  a s e c o n d  s i t e  i n  t h e  s a m e  f o r e s t  a l a r g e  t h i c k e t  of  
Qr;figrl.liga c h _ i i . g ~ z i s  g r e w  u n d e r  @gr_ z;\c_~tr_;\r_~!~~ w i  t h  
zfi&Lhngi~a zgglla&a on m o i s t  s l o p e s  a b o v e  a g o r g e .  
A f e w  Q.;malh_&gg c_h j&gn_s&c, p l  ants--!snbal l er a n d  1 ess v i  goroc.ts 
-.--grew a t  a d r i e r  a n d  more  o p e n  sit.@ at. t h e  e d g e s  o f  t h e  p r e v i o u s  
anu w i t h  @b4:2~ b g l s a ~ e g ,  FLgEg q l a u c a ,  a n d  
ih3rychcga y j - r q i  n i  a n g g .  T h e s e  associ a tes  are c a p a b l  e o.f 
gr-uwing a t  d r i e r  h a b i t a t s .  
A t  s i te  # 10d Usinb~rhizrs g h g & g f l s & ~ .  g r e w  i n  Jack P i n e  IE&flgs 
h$nkzLgngl f o r e s t  o n  p e r c h e d  d u n e s  on a g l a c i a l  d e p o s i t  a b o v e  
L. .ake S u p e r i o r .  T h r e e  p a r t i a l l y  w i l t e d  p l a n t s  g r e w  a t  t h e  e d g e  
o.f t h e  S o r e s t  If a c i n g  t h e  d u n e s )  under- F ' i n ~ t ~ j  P _ s ~ k ~ & \ f l ~  w i t h
I,-.nnaea hn_r_gal is  a n d  A _ b _ i e _ ~ ;  ba l sa rnga .  The s u b s t r a t e  w a s  
d r y ,  n u t r i e n t  p o o r  s a n d y  s o i l  w i t h  a n e u t r a l  -soil r e a c t i o n  (pt i  
7 . 0 ) .  A t  a sec:orrd s i t e  ( i n  t h e  same l o c a l i t y )  a t  t h e  e d g e  0.f t h e  
b l u f f  a b o v e  t h e  L a k e  s h o r e ,  l a r g e r  a n d  h e a l t h i e r  Qsggr_hLz-a 
"k!,lk-enAz p l  a n t s  grew u n d e r  FLhgs b a n k 2  j.na w i t h  fibLcs 
bglsjlrngg ( a s  a 1  ow s h r u b  i  r ,  !3&r_gptaeys gzple>:Lgc~:Li-gs, 
Rfi7.g~ p g 4 g s s r n s  + firal&a r id~td  i cg&!h&s a n d  a Sew s e e d  1 i n g s  
of R c g r  and  F g q y ~ .  Yhe s u b s t r a t e  w a s  m o s t l y  we1 1 d r a i n e d ,  
~il-.:~ s a n d y  s o i l  w i t h  s w i n e  d r y  o r g a n i c  mat te r ,  a n d  n e ~ i t r a l  soi  1 
r e a c t i o n  (pH 7 . 0 i .  A s  i n d i c a t e d  p r e v i o u s l y ,  t h i s  s i t e  w a s  
c : h a r a c t . e r i z e d  by  r i c h n e s s  i n  s p e c i e s  t h r i v i n g  u n d e r  t h e  s h a d e  
a n d  m o i s t u r e .  
A t  s i te  # 1C)f Qmaytr_izg g h i l e n s j s  g r e w  i n  r i c h  a n d  mixed 
d e c i  d u o u s  f o r e s t  u n d e r  Ac_~r s a c c h g x g ~  and  Ac_el~_ ~ ; p i c g & y g  
w i t h  S & r e e & p e g s  r o s e u s ,  The1 y p t e r i  2 clryoptet--~ % a n d  
gggi;\ s p p .  on  a r i c h  a n d  m o i s t  s o i l  p l a c e d  a n  a r o c k  b e d .  
The s u b s t r a t e  had a n e u t r a l  s o i l  r e a c t i o n  (pl-i 7 .0 ) .  T h i s  s i t e  
was  c h a r a c t e r i z e d  by  t r a n s i t i o n  o f  s p e c i e s  w i t h  a c h a n g e  o f  
a 1  t.i t .ude.  o3ingrhi x a  c h i l g n s i ~  became a b s e n t  i n  h i g h e r  
a l t i t u d e s ,  a s  s o o n  a s  A c e r  s p p .  w e r e  r e p l a c e d  b y  o t h e r  
woody p l a n t s .  
The a b o v e  o b s e r v a t i o n s  s u g g e s t  t h a t  O 5 m o r h i z a  chzlg~sjs 
p r e f e r s  most  woods ( b e e c h - m a p l e )  , b u t  may g row a l so  i n  d r y  o p e n  
d e c i  d u o u s  woods ,;and o c c a s i  a n a l  1 y  o n  d u n e s  a n d  s a n d y  b l  uf f s 
' r l a r q u i s  a n d  VosLs,  1 3 8 1 )  p r o v i d e d  w i t h  some m o i s t u r e  a n d  s h a d e .  
- 
the subs t ra te  may range f rom r i c h  t o  r e l a t i v e l y  poor n u t r i e n t  
content,  w i t h  a  t y p i c a l  n e u t r a l  s o i  1  reac t ion .  
CUNCLUSIONS 
Most af t h e  "western d i s j u n c t "  species observed du r ing  
t h i s  study have one h a b i t a t  which they are  most l i k e l y  t o  occupy. 
Wowever, each one has a  range o f  phys ica l  c h a r a c t e r i s t i c s  o f  
t h e  h a b i t a t  which expands i t s  a b i l i t y  t o  occupy more than une 
type of hab i t a t .  For example: Usmorhiza chil-en_zjs commonly 
grows i n  moist  woods (beech-maple) , bu t  may grow, a lso,  i n  open 
deciduous woods, and accas iona l l y  an dunes and sandy b l u f f s .  
The subs t ra te  requirements o f  t h e  species r-ange from dry ,  
we l l  drained and n u t r i e n t  poor sandy s o i l  t o  moist ,  n u t r i e n t  
r i c h  sandy s a i l  w i t h  a  l a r g e  amount of humus. A l l  t h e  species were 
abserved on sandy s o i  1, and they  d i f  f ered i n  t h e i r  requirements 
o f  pH, amount o f  n u t r i e n t s  and organic  matter ava i l ab l e ,  
t ex tu re ,  and amount o f  moisture. I n  add i t i on ,  each species has 
a  s p e c i f i c  and pre. ferred combination o f  o ther  phys ica l  
c t raracter i  s t i c s  o f  t h e  h a b i t a t ,  such as tupography , and amount 
o f  l ight /shade.  Two species were noted f o r  hav ing spec ia l  
requirements, i . e. e ~ t b ~ t s  p a r v i f  l o r g z  ( c l ea r i ngs  and d i s t i r r b rd  
areas) , and (4~abiz hp l  bael  1  i i (exposed, sunny habi  t a t s  
on sandy dunes and rocks) .  
v' 
A l l  t h e  species f a i l  t o  i n h f b i t  such h a b i t a t s  as h e a v i l y  
shaded deciduous woods, bogs, anb fens (except f o r  Goodyerg 
~b&qngj-fiija which may occupy t h e  margins o f  wooded bogs and 
swamps, accor-ding t o  t h e  1  i t e r a t u r e )  . 
The species i n  each d i s t r i b u t i o n  group have, by and la rge ,  
sorile common subs t ra te  and h a b i t a t  requirements, b u t  t he re  a re  
exceptions, such as g a g c i n i ~ t ~ n  membranace~tm i n  group I. b. 
Among t h e  observed species t he re  are  t h ree  p a i r s  o f  
species, belonging t o  t.tte f ami 1  ies :  Ericaceae, Rosaceae, 
and Fictaceae. h g . t i n i u s  g.ralifoi.-gfi and yac_c_in&g~ 
gggnranacggg grow b a s i c a l l y  on t he  same substrate:  
d ry  sandy s a i l ,  bu t  they dif-fer- i n  pH requirements, amount. 
o-f moisture i n  t h e  s o i l ,  and associates.  
&rs&wqgz cJa~tq 1  as i  j.- and R~ tb~ t s  earvLf &orgs grow 
on the  same type  o f  s o i  1, b u t  occupy d i f f e r e n t  h a b i t a t s ,  
and d i f f e r  i n  t h e i r  spec ia l  requirements. 
Ees t~ t r a  occ identa l  i s  and Me1 i c a  s m i t h i i  a l s o  
d i f f e r  i n  t h e i r  spec ia l  requirements o f  subs t ra te  and hab i t a t .  
Some a+ t h e  observed species occurkd i n  c e r t a i n  h a b i t a t s  
tngether.  Adenoca~tLpg t&cgLpy grew, a t  both s i t e s  i t  was 
observed w i t h  @lmpyrmL~a gh&lensis ,  bu t  d i d  no t  occur a t  
a1 1  s i t e s  where t h e  l a t t e r  occur--suggesting t h a t  Ad3~~ca~tlpn 
b i c o l o r  is more s p e c i f i c  i n  i t s  requirements (which may be t he  
amount. o f  mois ture o r  a s p e c i f i c  n u t r i e n t  requirement 1 .  
Eesgg&a o c c i d g n t a l i s  occurred w i t h  Goodyera ob lonqLfo l ia  
a t  s i t e  # 2b/3 because t h e  h a b i t a t  had a  combination of 
cond i t i ons  favo rab le  t o  bo th  species, bu t  do no t  occur together  
i n  a l l  the  h a b i t a t s  occupied by E g s r g ~ p  pycFdenta&Lg. 
C f ~ ~ g y h ~ g a  ch i lensL3 occured a t  s i t e  # iOb w i t h  !?gigs 
payy&f&pegs, s incey t he  h a b i t a t  was a  maist  seepy bank. 
The most abundant species observed i n  a number o f  s i t e s  were: 
Cfsmnrhiza g h i l e n s i s  and &bus e a r v i f l o r g s .  
The group o f  t e n  "western d i s j u n c t "  species observed, may 
be t i e d  together  on t h e  b a s i s  o f  t h e i r  d i s t r i b u t i o n  across t he  
cont inent ,  bu t  they d i f f e r  i n  t h e i r  subs t ra te  and h a b i t a t  
requirements, and may be t i e d  together  on t he  b a s i s  o f  t he  
l a t t e r  c r i t e r i a  on ly  i+ broad genera l i za t i ons  are  made. 
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